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Description

Technical Field

[0001] The present disclosure relates to the comple-
tion, repair and maintenance of wells such as oil & gas
wells and coal seam gas wells.

Background

[0002] A number of specialised pieces of equipment
are used in the construction and operation of wells. These
specialised pieces of equipment include various types of
rigs. A drill rig is used to drill the well. A work-over or
intervention rig is used to rotate rods into the well to com-
plete the well. A flushby rig is used to flush debris from
the well.
[0003] During maintenance and repair works, a flushby
rig may be used to flush the well. When flushing has failed
to reestablish production from a well and the well needs
intervention to bring the well back into production, the
practice is to remove the flushby rig and set up a larger
workover/intervention rig. The workover/intervention rig
performs work and drills with the rods. After the worko-
ver/intervention rig has completed its work, it is removed
and the flushby rig returns to the well to flush out the well.
[0004] The process of exchanging rigs uses consider-
able time. Currently, intervention rigs can take up to 6
hours to setup and up to another 4 to 5 hours to take down.
[0005] GB399468 teaches an apparatus for rotating a
tube or rod. The apparatus is mounted so as to be sup-
ported on a derrick, where the derrick is supported by a
suitable foundation.
[0006] US2001/136638 teaches a rotatable seal used
for sealing tube or rod rotated by a Kelly drive.
[0007] US 2,617,500 discloses a portable drilling rig
mounted on a vehicle. A support platform in the form of
a table is attached to the mobile rig and a rotary table is
supported by the platform. A drill string lowered or raised
by the rig is rotated by the rotary platform. The rotary
table is supported by the platform and not the well.

Summary

[0008] Aspects of the invention are set out to the ac-
companying claims.
[0009] The present disclosure provides in a first aspect
an apparatus for rotating a tube or rod, the tube or rod
being supported from a mast of a rig and for insertion
into a well, the apparatus including a rotation member
for rotating the tube or rod, wherein the rotation member
is mounted on the well such that in use, the tube or rod
is fed into the rotation member, from above the rotation
member, and into the well, the apparatus having the fea-
tures of claim 1.
[0010] The tube or rod can be fed into the well to clean
out the well, to drill into the well for cleaning, or to drill
into the well for extending it.

[0011] According to the invention, the rotation member
is associated with the well itself rather than being provid-
ed on any other structure independent of the well. By
"associated with the well" it is meant that the rotation
member can be attached to one of the components of
the well at the surface. The rotation member can be
mounted to a component of the well. The well comprises
a number of components at the surface including a blow-
out preventer (BOP). A blowout preventer is a large, spe-
cialised valve or similar mechanical device, usually in-
stalled to at least seal, control and/or monitor wells such
as oil and gas wells. Blowout preventers were developed
to cope with extreme erratic pressures and uncontrolled
flow (formation kick) emanating from a well reservoir dur-
ing drilling. Another component of a well is a stuffing box.
The stuffing box is used to seal a rotating or reciprocating
shaft against a fluid. Notwithstanding the function of any
well component, in the first aspect of the present disclo-
sure, the rotation member is mounted on the well or to
the well by any component which can carry its weight
and orient it such that a tube or rod can be fed into it from
above and into the well. The mounting can be by bolting
the rotation member to the component.
[0012] According to the invention, the rotation member
is accessible by an access platform. The access platform
can be U-Shaped so as to be located substantially around
the rotation member when in use. The access platform
can be attached to a rig. The access platform can be
movably attached to the rig. The access platform can be
moved from an inoperable position to an operable posi-
tion. In the operable position, the access platform pro-
vides access to the rotation member. In the inoperable
positon, the access platform is stowed possibly for trans-
port. The rotation member can also be attached to the
access platform to absorb any torsional forces. The ro-
tation member can be attached to the platform by a series
of bolts which can engage into torsional cylinders dis-
posed in the rails which form the platform.
[0013] Thus, according to the disclosure in a second
aspect there is provided a method for inserting a tube or
rod into a well according to claim 8.
[0014] In an alternative embodiment, the access plat-
form can be independent of a rig and can be provided in
the form of a free-standing platform. In one embodiment,
therefore, the rotation member and the access platform
are structurally independent from the rig. Thus, the
present disclosure provides in a third aspect an appara-
tus for rotating a tube or rod, the tube or rod being sup-
ported from a mast of a rig and for insertion into a well,
the apparatus comprising:

a rotation member for rotating the tube or rod, where-
in the rotation member is mounted on the well;
an access platform for providing access to the rota-
tion member over the well,
wherein the rotation member is structurally inde-
pendent from the rig. Optionally, the access platform
is also structurally independent of the rig.

1 2 



EP 3 137 719 B1

3

5

10

15

20

25

30

35

40

45

50

55

[0015] Also described is an arrangement in which the
rotation member is structurally independent from the rig,
and is supported by a support platform over the well rath-
er than by the well itself. The support can thus become
a component of the well. Thus, the present disclosure
provides in a fourth aspect an apparatus for rotating a
tube or rod, the tube or rod being supported from a mast
of a rig and for insertion into a well, the apparatus com-
prising:

a rotation member for rotating the tube or rod;
a support for supporting the rotation member over
the well,
wherein the support and rotation member are struc-
turally independent from the rig.

[0016] When the support is structurally independent
from the rig, the present disclosure also provides in a fifth
aspect an apparatus for rotating a tube or rod, the tube
or rod being supported from a mast of a rig and for inser-
tion into a well, the apparatus comprising:

a rotation member for rotating the tube or rod posi-
tioned, in use, above a well; and
a support positioned, in use, on the ground beneath
a crown of the mast for supporting the rotation mem-
ber from below.

[0017] All of the description herein relates to the first,
second, third, fourth or fifth aspects of the disclosure,
unless the context makes clear otherwise.
[0018] The rotation member provides a large gear driv-
en by hydraulic motors. The rotation member includes a
chuck which engages with the gear. The arrangement
for rotation may be held between a pair of guide columns.
There may be more than two guide columns. The guide
columns may be positioned at opposite sides of the ro-
tation member. Each guide column may comprise a sub-
stantially C-shaped track along which the rotation mem-
ber travels. Each guide column may include a lift member
for lifting the rotation member. Each lift member may
comprise a cylinder. All together the components of the
rotation member can also be referred to as a drill module.
[0019] The rotation member may travels up and down
along a stroke of the rotation member. The rotation mem-
ber may advance, over the length of the stroke, down-
wardly with the tube or rod towards the well before re-
setting back to a top of the stroke. When at the closest
point to the well, the rotation member may be at a bottom
of the stroke. The length of the stroke may be divisible
into the length of the tube or rod. The length of the stroke
may be one quarter of the length of the tube or rod. The
length of the stroke may be between 900mm and
1200mm. The length of the stroke may be 1200mm. The
length of the stroke may be 1500mm.
[0020] The support may comprise an access platform.
The access platform may comprise a deck. The platform
may be substantially rectangular in shape. The platform

may include a hole through which the rod passes be-
tween the rotation member and well. The distance from
the centre of the hole to a front side of the platform may
be 1000mm.
[0021] The distance from the centre of the hole to a
side of the platform may be 1800mm. The distance from
the centre of the hole to a rear side of the platform may
be 1800mm. The platform may be U-shaped, with the
well received (and rotation member mounted thereon),
in use, in between the arms of the ’U’.
[0022] The platform may be mounted to the rig. The
platform can be mounted to the side of the rig. The plat-
form can be mounted to the rear of the rig. The platform
can have dimensions suitable to allow it to be a fit beneath
the mast of a flushby rig. The platform may be articulated
to allow movement relative to the rig. The platform may
be mounted by a series of hydraulically powered hinges
which allow for automatic movement. The movement
may be between an inoperable position and an operable
position. The movement may be effected by a hydraulic
arm. In the inoperable position, the platform can be
stowed and the rig can move with the platform being sub-
stantially flush to the rig body. The platform can be can-
tilevered. The platform can be lowered to a substantially
horizontal operable position. The platform can be low-
ered manually or automatically. In the operable position,
the platform can be supported at one end by the rig and
at the other end by one or more legs or columns which
can depend from the platform to the ground. The legs
may comprise a driven extensible member for raising or
lowering the platform. The legs may comprise a structural
member for fixing the height of the platform once raised.
The driven extensible member may comprise a hydraulic
cylinder. The structural member may comprise a thread-
ed support or threaded column.
[0023] The platform may be structurally independent
of the rig. In this embodiment, the platform may be sup-
ported substantially horizontally on the ground by a plu-
rality of legs. The platform may be supported on 4 legs.
The legs may be positioned at locations around the well.
The legs may comprise a driven extensible member for
raising the platform. The legs may comprise a structural
member for fixing the height of the platform once raised.
The driven extensible member may comprise a hydraulic
cylinder. The structural member may comprise a thread-
ed support or threaded column.
[0024] When the apparatus is structurally independent
of the rig, the apparatus may further comprise engaging
means for engaging the rig to prevent rotation of the ap-
paratus when in use. The engaging means may comprise
one or more extensible members for extending between
the apparatus and rig. The extensible members may
each comprise a ram. A distal end of each ram may be
keyed to engaged a corresponding key member on the
rig. The distal end of each ram may be configured for
engaging a support of an elevated work platform of the
rig.
[0025] When the rotation member is mounted to the
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well, it may comprise means for preventing the rotation
of itself in situ. It should be understood that there must
be no rotation through the blowout preventer (BOP) so
a means for preventing rotation of the rotation member
may be required to meet relevant Standards. A means
for preventing rotation may be a series of bolts which
extend from the rotation member and are secured into
the platform. The platform is heavy and unable to rotate.
[0026] The rotation member may be hydraulically
and/or electronically connectable to the rig. The rotation
member may be controllable from controls mounted on
the rig. The controls of the rig may include a display panel.
The display panel may have a first configuration showing
controls of the rig when the rotation member is not hy-
draulically and electrically connected to the rig. The dis-
play panel may have a second configuration showing
controls of the rotation member and related equipment
of the rig, when the rotation member is hydraulically and
electrically connected to the rig.
[0027] The rotation member may comprise a friction
member for engaging an outer surface of the tube or rod.
The friction member may be driven to rotate the tube or
rod. The rotation member may comprise a chuck drive.
[0028] Tubes or rods inserted into the well are retained
within the well by the rotation member and the total weight
of the apparatus. The weight force of the apparatus is
greater than the upward force applied on the tube or rod
by fluid pressure in the well. For this purpose, the appa-
ratus may weigh at least 5 tonnes. The apparatus may
in fact weigh at least 6 tonnes.
[0029] The rotation member may provide a variable
speed function for varying the rate at which the tube or
rod is lowered. The variable speed function may slow the
feed rate of the tube or rod when the weight of the tube
or rod, as measured by the apparatus or rig, is less than
a predetermined value. The rotation member may pro-
vide a fine feed function and a weight-controlled feed
function for lowering the tube or rod at a faster and a
slower speed respectively. The rate of feed of the tube
or rod may be controlled by the apparatus. The rate of
feed of the tube or rod may be controlled by the lift mem-
ber of each guide column. The rate of feed of the tube or
rod may be controlled by a winch of the rig. The rate of
feed of the tube or rod may be controlled by a drawworks
winch of the rig.
[0030] The fine feed function may feed the tube or rod
into the well at a first speed. The weight-controlled feed
function may feed the tube or rod into the well at a second
speed lower than the first speed. The second speed may
be a speed at which the weight of the tube or rod (or tube
or rod string) as measured by the apparatus or rig is a
predetermined weight. The weight-controlled speed may
be a variable speed at which the predetermined weight
is maintained.
[0031] The apparatus or rig may measure a downward
force of the tube or rod. When the downward force of the
tube or rod, as measured by the apparatus or rig, is lower
than a predetermined threshold, the rotation member

may rise to at least partially withdraw the tube or rod from
the well, and the weight-controlled feed function may then
be used to lower the tube or rod at a slower speed. The
rig or apparatus may be configured to automatically move
from the fine feed function to the weight-controlled feed
function.
[0032] The fine feed function may feed the tube or rod
at a first set feed rate. The weight-controlled feed function
may feed the tube or rod at a second set feed rate lower
than the first set feed rate. The weight-controlled feed
function may feed the tube or rod at a rate that maintains
a minimum measurement for the weight of the tube or
rod, or tube or rod string, as measured by the apparatus.
The weight-controlled feed function may feed the tube or
rod at a rate that maintains a minimum measurement for
the weight of the tube or rod, or tube or rod string, as
measured by the rig.
[0033] Using the fine feed rate and weight-controlled
feed rate may enable the apparatus to control the rate of
feed of the tube or rod at all times throughout lowering
of the tube or rod.
[0034] The tubes or rods may be drawn from one or
more catwalks mounted to the support/access platform.
A catwalk may be located at a rear side of the apparatus.
A catwalk may be positioned at one or both lateral sides
of the apparatus - a ‘lateral side’ is taken to mean a side
extending towards and away from the rig, in use. The
tube or rod may be part of a tube or rod string.
[0035] The apparatus may further comprise retaining
means provided on the support/access platform, for re-
taining the tube or rod string while a further tube or rod
is attached thereto. The retaining means may comprise
a foot clamp.
[0036] The present invention further provides a meth-
od for inserting a tube or rod into a well, comprising:

a. positioning a rig in the vicinity of the well (20) ;
b. mounting a rotation member (21) on the well (20)
such that it is supported by the well (20) ;
c. lowering a tube or rod (12) towards the well (20)
using the rig (16), and concurrently rotating the tube
or rod using the rotation member (21),
d. wherein the rotation member (21) is provided as
the apparatus (10) according to the above embodi-
ments.

[0037] In one embodiment, the step of positioning the
apparatus over the well comprises the step of mounting
a rotation member to the well. In an embodiment, the
positioning step also includes moving an access platform
optionally attached to a rig into an operable position. The
method may also include attaching the rotation member
to the platform to secure it against any torsional forces.
[0038] The present disclosure still further provides a
method for controlling lowering of a tube or rod string into
a well through a rotation member (21),using a winch of
a rig, comprising:
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a. lowering the string at a first speed through the
rotation member (21),;
b. measuring a ’weight on hook’ of the winch;
c. at least partially retracting the string when the
measured ‘weight on hook’ indicates that the tube or
rod string is exerting pressure on the well that ex-
ceeds a predetermined pressure; and
d. lowering the string at a second speed lower than
the first speed through the rotation member (21), so
as to control lowering of said tube or rod string into
said well (20).

[0039] The predetermined pressure may be based on
a weight measurement of the rod or tube on the rig. A
weight measurement may be indicative of a downward
force, downward pressure or other measurement of force
applied by the tube or rod to the apparatus. A weight
measurement may be indicative of a downward force,
downward pressure or other measurement of force ap-
plied by the tube or rod to the rig. The ‘weight on hook’
may be the weight of the tube or rod (or tube or rod string)
minus the upward force applied by the well to the tube
or rod (or tube or rod string). The predetermined pressure
may be based on a weight measurement of the rod or
tube on the apparatus. The ’weight on hook’ may be a
weight as measured at the apparatus or rig as the case
may be, even though that measurement may heretofore
be understood exclusively to mean a weight as measured
on the hook of the rig.
[0040] The measuring step may be performed while at
least the first lowering step is being performed.
[0041] The rig may be configured to automatically per-
form at least steps c and d.
[0042] The second speed may vary to maintain a par-
ticular measurement for the ’weight on hook’. The first
speed may be a fixed speed. The second speed may be
a fixed speed that is slower than the first speed.
[0043] Some embodiments of the present apparatus
may enable a rig, such as a flushby rig, to remain in po-
sition at a well to perform well intervention work using
the apparatus. Thus, such embodiments may avoid the
need to use workover/intervention rigs where traditionally
such a rig may have been used.

Brief Description of the Drawings

[0044] Embodiments of an apparatus for rotating a rod
will now be described by way of non-limiting example
only, with reference to the accompanying drawings, in
which:

Figure 1 shows an embodiment of a rig and an ap-
paratus for rotating a rod in which the support is struc-
turally independent of the rig;

Figure 2 is a side perspective view of the apparatus
of Figure 1;

Figure 3 is a side view of an alternative apparatus
for rotating a rod, in which a drive for the rotating
member is mounted at a top of the rotating member;
and

Figure 4 is a close-up partial view of the deck of the
apparatus of Figure 1, showing a foot clamp for re-
taining a rod in position during movement of the ro-
tating member.

Figures 5 and 5A show an embodiment of a rig and
an apparatus for rotating a rod in which the sup-
port/access platform is attached to the rig.

Figure 6 is a perspective view of the apparatus of
Figure 5. The rig is not shown for clarity.

Figures 7 to 9 are perspective views of a part of the
apparatus shown in Figure 6.

Figure 10 is a perspective view of a cut away of the
rotation member mounted to a platform.

Detailed Description

[0045] Figure 1 shows an apparatus 10 for rotating a
rod 12. The rod 12 is supported from a mast 14 of a rig
16 by a line 18: in most cases the rod 12 will be supported
from the drawworks of the rig 16, and thereby be sup-
ported from the mast 14. The rod 12 is insertable into a
well 20. The rod 12 will typically form part of a string of
rods 12, or a ’drill string’.
[0046] As shown in Figure 2, the apparatus 10 com-
prises a rotation member 21 which includes a chuck drive
22 (not shown in Figure 2) for rotating the rod 12 (shown
in broken lines), and a support, in the form of a raised
access platform 24, for supporting the rotation member
21 over the well 20. An embodiment of the apparatus 100
in which the chuck drive 220 can be seen in detail is
shown in Figures 6 to 9.
[0047] In the embodiment shown in at least Figure 1,
the platform 24 and rotation member 21 are structurally
independent from the rig 16. The rig 16 can therefore be
used to raise and lower rods 12 into and out of the well
20, while the apparatus 10 is used for rotation of those
rods 12. In other words, the rig 16 is not responsible for
rotating the rods 12. By structurally independent, it is
meant that the platform and chuck drive are not supported
by the rig, but it should be understood that any incidental
or indirect connection (such as that provided to resist
rotation of the apparatus 10 relative to the rig 16) can be
provided without departing from the scope of this embod-
iment. For example, there may be guard rails or chains
extending between the platform and chuck drive and the
rig to meet safety standards required at the drill site.
[0048] In the embodiment shown in Figures 1 to 3 the
platform 24 is positioned on the ground 26 beneath the
crown 28 of the mast 14 and supports the chuck drive 22
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from below. As such, rods 12 can be fed into the chuck
drive 22, from above the chuck drive 22, and down into
the well 20.
[0049] As can be seen in Figure 5, in some embodi-
ments, access platform 240 is mounted to rig 160. The
platform is coupled to the rig by connection 230. The
connection 230 can be a hinge 230. This is more clearly
seen in Figure 6. The connections 230 are adapted to
move about a rod attached to the rear of the rig 160 (not
shown). The rig 160 can still be used to raise and lower
rods 120 into and out of the well 200, while the apparatus
100 is used for rotation of those rods 120. Each rod 120
is supported from a mast 140 of a rig 160 by a line 180.
The rod 120 is insertable into a well 200. In this embod-
iment, as in the above described, the rig 160 is not re-
sponsible for rotating the rods 120. The rotation member
210 is supported by well 200. The well includes BOP 215
and stuffing box 225. The rotation member can be bolted
to stuffing box 225. In order to secure the rotation member
210 (the drill module) against any torsional forces, it can
be further bolted to the platform support 240. This can
be seen in Figure 10. In Figure 10, a cut away bolt 380
can be seen with a head part engaging with a base 385
of rotation member 310. The bolt is captured by torsion
cylinder 390 which is embedded in platform 340. There
can be any number of bolts 380 arranged around the
periphery of base 385. Other means for attaching the
rotation member 310 to the platform are within the scope
of the invention.
[0050] To support the rotation member 21 in position,
there can be two guide columns. Each guide column can
be in the form of a substantially C-shaped track 30. A lift
cylinder can be mounted in each track 30. In an alterna-
tive embodiment, shown in Figures 6 to 9, the rotation
member 210 can be supported by columns 300 which
are telescopically movable along posts 310. A lift cylinder
can be mounted in association with each post and column
to effect the movement. The lift cylinders lift opposite
sides of the rotation member 210 supporting the chuck
drive 220 in unison to the top of the stroke of the chuck
drive 220. While the cylinders may also lower the chuck
drive 220 towards the bottom of the stroke of the chuck
drive 220, in use the chuck drive 220 will descend under
the weight of the rods 120. The cylinders are therefore
used to control the rate of descent of the chuck drive 220
and thereby the rate of descent of the rods 120. The
chuck drive 220 can be driven by hydraulic drive motors
250. These motors 250 also prevent any unwanted rota-
tion of the rotation member 210.
[0051] Description of the process in relation to Figures
5 to 9 also relates to the embodiment of Figures 1 to 4
(and visa versa) unless the context makes clear other-
wise.
[0052] In Figure 3, the rotation member 21 is mounted
in the tracks 30 on slides, bearings or any other appro-
priate mounting mechanism to enable the chuck drive 22
to be raised and lowered.
[0053] In Figures 1 to 3, the platform 24 comprises a

deck 32 and a plurality of legs 34. The dimensions of the
deck 32, and the platform 24 as a whole, are designed
to fit within the standard distance required to fit the ap-
paratus 10 beneath the mast 14 of a flushby rig such as
rig 16. For example, the distance from the centreline of
the chuck drive 22 (and thus the centreline of the well
20) to the edge of the apparatus closest to the rig 16 may
be a maximum of 1000mm, where such a rig 16 would
typically be setup around 1200mm to 1400mm from the
well.
[0054] The rotation member 21 can be mounted direct-
ed to the well 20. In this embodiment, the deck 32 as
described can be arranged substantially around the ro-
tation member for access. The deck 32 can be raised
and lowered on legs 34 to adjust the height of the deck
32 for positioning above wells 20 of various heights. The
legs 34 may be extensible such that the deck has a height
of up to 3500mm from the ground. For other wells, the
height of the well 20 when the platform 24 is positioned
over the well 20 may be 2500mm, 3200mm or 3700mm,
or any other height. Each leg 34 comprises a jack lift
cylinder 36 and a threaded support 38. The threaded
support 38 extends from a sleeve 40 down to a foot 42.
The sleeve 40 is fixed in position relative to the deck 32.
At the top of each jack lift cylinder 36 is an indicator 41
that indicates whether the leg 34 is in contact with the
ground. The indicator 41 may also indicate whether the
respective cylinder 36 is properly functioning. An incli-
nometer or other level sensor (not shown) is used to au-
tomatically control the legs 34 to level the deck 32. If, at
any stage throughout use of the apparatus 10, the deck
32 moves out of level as determined by the level sensor,
then the apparatus 10 will cease operation to allow the
deck to be relevelled. In use, the jack lift cylinders 36 are
extended so that the deck 32 is at least the height of the
well 20. The apparatus 10 is then lifted over the well 20,
for example by a crane or forklift. The jack lift cylinders
36 are then adjusted until the deck 32 is substantially
level (i.e. horizontal). A nut (not shown) is then positioned
on the threaded support 38 in abutment with the sleeve
40 to prevent the deck 32 from sinking or losing level, in
the event of hydraulic failure. So as to provide stability,
the legs 34 are positioned around the well 20. There may
be any number of legs 34 as appropriate. However, when
lifting of the apparatus 10 into position over a well 20, or
when removing the apparatus 10 from the well 20, four
legs 34 may provide greater balance than an uneven
number of legs.
[0055] As can be seen in Figure 5, where the platform
240 is supported on the rear of rig 160, there is only re-
quired one pair of legs 340. The legs may be extensible
so as to allow the platform to be substantially horizontal
as it extends from the rear of the rig. As can be seen in
Figure 5A, there may be no legs remote from the rig. The
platform 240 can be cantilevered and movable using hy-
draulic arm 235 and the platform 240 can then be lowered
over the BOP 215. In this embodiment, the rotation mem-
ber 210 is mounted by bolting it to the stuffing box which
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is associated with the BOP. A top view of the rotation
member 210 in position is shown in Figure 7. It should
be understood that platform 240 is shown for illustration
purposes only and in use, the platform may actually be
U-shaped to allow access to the rotation member 210.
Also there are likely to be substantially bolts in the holes
in the base plate of the drill module which are how it is
attached to the components of the well which cannot be
seen because they are obscured from view.
[0056] Figure 8 is a cross-sectional side view of the
rotation member 210 of Figure 7. The hydraulic motors
250 operate to spin the bull gear (not shown) which is
disposed in the component immediately beneath them
(shown as a rectangle in cross section). The chuck 220
is thus rotated by the motors 250. Figures 8 and 9 are
perspective top and bottom views for the sake of com-
pletion in viewing componentry.
[0057] In simplified version, a method in accordance
with the present teachings, for inserting a rod 12 or 120
into a well 20 or 200, may include:

a. positioning a rig 16 or 160 in the vicinity of the well
20 or 200;

b. positioning the apparatus 10 or 100 over the well
20 or 200; and

c. lowering a rod 12 or 120 towards the well 20 or
200 using the rig 16 of 160, while concurrently rotat-
ing the rod 12 or 120 using the chuck drive 22 or 220.

[0058] In one embodiment, the step of positioning the
apparatus over the well comprises mounting a rotation
member to the well.
[0059] In more detail, a typical operation using the ap-
paratus 10 of the present disclosure, a flushby rig 16 is
setup next to a well 20. The flushby rig 16 flushes the
well until it is determined that intervention is required.
The mast 14 of the flushby rig 16 is then rotated away
from the well 20 to provide clearance for positioning the
apparatus 10 over the well 20. Is some cases, the mast
14 may be able to remain in position over the well 20
during positioning of the apparatus.
[0060] The rotation member can then be mounted to
the well optionally by attaching it to the stuffing box. The
attachment may be by bolting it to the stuffing box. In
some embodiments, the apparatus is conveyed on site
(e.g. by truck) to the vicinity of the well 20. During con-
veying, the platform of the apparatus will typically be ‘in
gauge’ - in other words, the legs 34 of the platform will
have been extended to a height such that the deck 32
will be higher than the well 20 when the apparatus 10 is
positioned over the well 20. In some instances, the deck
32 may be substantially U-shaped, so that the well 20 or
wellhead is received between the arms of the ’U’. Once
the rotation member has been mounted, the deck 32 can
be lowered around it. Providing a U-shaped deck 32
avoids the need to lift the deck 32 over the well 20. How-

ever, for intervention operations requiring higher loads
on the winch 46 of the rig 16, the U-shape may compro-
mise the strength of the apparatus 10. While strong
gauge steels and other materials may be used to
strengthen the apparatus 10 to afford use of a U-shaped
deck 32 in all cases, the apparatus 10 should be capable
of transportation down a roadway and within the confines
of the road. So lower weight and smaller dimensions are
desirable.
[0061] A crane or forklift can be used to lift the appa-
ratus 10 into position on the ground, over the well 20.
The distance from the front of the platform 24 to the cen-
treline of the chuck drive 22 is 1000mm, and the distance
from safety rails located around the sides and rear of the
deck 32 to the centreline of the chuck drive 22 is 1800mm
(i.e. overall length 2800mm and overall width 3600mm).
The smaller 1000mm dimension to the front of the plat-
form 24 ensures the platform 24 falls short of the rearmost
point of the rig 16. Often, a rig will provide a raised working
platform at the rear. So the rearmost point of a rig in that
case will be the rearmost point of the raised working plat-
form.
[0062] Once positioned over the well 20, the apparatus
10 is hydraulically and electrically connected to the rig
16. This provides hydraulic and electric power to the ap-
paratus 10 to facilitate, inter alia, adjustment of the legs
34. The controls of the rig 16 can be used to control the
functions of the apparatus 10.
[0063] Once control of the hydraulics and electrics has
been established, the heights of the legs 34 can be ad-
justed until the deck 32 is level. Once level, if the platform
is structurally independent of the rig, two rams 40 are
extended from the apparatus 10 to the rig 16. Each ram
40 is configured to engage the rig 16 thereby to fix the
apparatus 10 to the rig 16. The rams 40 can prevent
rotation of the apparatus 40 in the event that the rods 12
catch in the well and resist rotation of the chuck drive 22.
If the mast 14 has been rotated away from the well 20 to
facilitate positioning of the apparatus 10 over the well 20,
the mast 14 can now be rotated back into position above
the well 20.
[0064] Once level, one or more catwalks (not shown)
are attached to sides of the apparatus 10 from which rods
12 can be drawn. Depending on the configuration of the
well 20 and surrounds, a catwalk may be position on both
sides of the decks 32 (e.g. the sides of the deck 32 ex-
tending towards and away from the rig 16), or alterna-
tively a catwalk may be positioned at the rear of the deck
32.
[0065] Access ladders 50 are also provided optionally
on the front side and rear side of the platform 24. The
ladders 50 may be retractable for transporting the plat-
form 24, or may be fixed in position at all times. If the
platform is attached to the rig, the ladder is best located
at the rear as shown in Figure 5.
[0066] Once the apparatus 10 is set up, the hook of
the rig 16, which is attached to the winch or drawworks
46 of the rig 16, is used to collect rods 12 from the cat-
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walks and position the rods 12 in the chuck drive 22.
When rods 12 extend through the apparatus 10 as shown
in Figure 1, the rods 12 can be held in position by a foot
clamp 44 (see Figure 4). Foot clamps, such as foot clamp
44, will be known to the skilled person and need not be
described in detail herein.
[0067] For receiving a rod 12, the chuck drive 22 will
typically be at the top of its stroke - in other words, the
chuck drive 22 will be at its highest position on the tracks
30. A rod 12 is inserted into the chuck drive 22 from
above, the chuck drive clamps onto the rod 12 and the
rod descends, under the weight of the rod string, sup-
ported from above by the rig 16 and under rotation im-
parted by the chuck drive 22. The lift cylinders in the
tracks 30 of the chuck drive 22 may control the descent
of the rod 12 so that it does not drop. The full length of
the stroke of the chuck drive 22 from the top of the stroke
to the bottom - in other words, the position of the chuck
drive 22 furthest from the well 20 to the position of the
chuck drive 22 closest to the well 20 - may be any desired
length but will generally be selected to be an amount by
which the length of the rod 12 is divisible. For example,
the stroke of the chuck drive 22 is 1500mm where the
length of the rods 12 is 9000mm. Thus four strokes of
the chuck drive 22 are equivalent to the length of one rod
12.
[0068] Between successive strokes of the chuck drive
22, and while attaching further rods 12 or removing a rod
12, the rod 12 is held in position by foot clamp 44 and
the feed of the rod 12 ceases. Therefore, the rods 12 are
at all times attached to the platform. This provides a sub-
stantial safety benefit. If a rod 12 begins to be rejected
by the well pressure, it will either be restrained in position
by the foot clamp 44 or be held in the chuck drive 22.
When clamped in the foot clamp 44, the rods will need
to lift the entire weight of the apparatus 10 - which may
be 5t, 6t or more - before being able to eject from the well
20. When held in the chuck drive 22, the rods 12 may
drive the chuck drive 22 to the top of its stroke but once
in that position, the rods 12 will again need to lift the entire
weight of the apparatus 10 before being able to eject from
the well 20.
[0069] The winch 46 of the rig 16 may be advanta-
geously provided with two-speed settings. The first, high-
speed, setting is used during general lifting and drilling
of the rods 12. Under this setting, called a ‘fine feed’, the
rate of lowering of the tube or rod 12 is controlled. Since
the rods 12 generally descend under the weight of the
string of rods 12, there is generally a large downward
pressure applied by the rods 12 to the chuck drive 22 or
to the winch 46. When that downward pressure reduces
to lower than a predetermined pressure, it indicates that
that hard rock or some other source of backpressure has
been encountered. In this circumstance, the winch 46
automatically retracts the rod 12 so that the chuck drive
22 travels at least part way to the top of its stroke. The
winch 46 then uses a second, low-speed or ‘weight-con-
trolled feed’, setting in which the rods 12 is inserted at a

controlled, lower speed into the well 20. The term ’weight-
controlled’ is intended to encompass the use of weight
as a trigger to moving to the slower feed rate, and also
to encompass the use of the weight (i.e. a measurement
of downward pressure of the rod or tube) to variably con-
trol a feed rate of the rod 12.
[0070] The ‘predetermined pressure’ may be set and
measured using an existing ‘load on hook’ sensor of the
rig 16. Using a flushby rig 16, the low-speed setting (i.e.
weight-controlled feed rate) can be governed using the
winch pumps. The winch pumps will stroke on and pro-
vide sufficient oil flow to hold back the weight on the hook
of the rig 16. The winch brakes are then released, with
no load movement due pressure applied by the oil flowing
through the winch pumps, and the rods 12 can be lowered
at a desired rate.
[0071] Where the winch 46 is configured to automati-
cally switch to the low-speed, or weight-controlled feed,
setting then predetermined pressure may be fixed and
the rate of weight-controlled feed may similarly be fixed.
In particular, the predetermined pressure may depend
on the drilling or hole cleaning requirements of the work
being performed. Where an operator is controlling the
rate of weight-controlled feed, the operator may control
the fluid flow through the winch pumps and thereby select
the rate of weight-controlled feed of the rods 12. Alter-
natively, the apparatus 10 or rig 16 may automatically
adjust the feed rate to maintain a particular downward
pressure measurement and thereby control the rate of
feed (i.e. the feed rate is controlled by the ’weight’).
[0072] A similar retraction and fine feed process may
be used where the rods 12 begin to grab in the well 20,
or where the density of the fluid returning from the well
20 increases to a degree that may damage the pumps.
In the latter case, the rods are fed at fine feed rate (i.e.
more slowly) so that comparatively more fluid is pumped
into the well 20 as the rod 12 advances. In some circum-
stances, when the density of the fluid pumped from the
well increases to a point at which the pumps may become
damaged, the fine feed may be used without first with-
drawing the rods 12 - in other words, the rod does not
stop advancing, but simply advances at a slower rate
while the pumps continue to pump at their previous rate.
[0073] For lighter strings of rods 12, the lift cylinders
mounted in the tracks 30 may be controlled to provide
fine feed capabilities.
[0074] Once the intervention has been completed, the
catwalks are removed from the platform 34, the hydrau-
lics and electrics are disconnected form the rig 16 and
the apparatus 10 is lifted off the well 20 and onto a truck
for removal. In another embodiment, the platform is
moved to the inoperable position by folding it towards the
body of the rig.

Claims

1. An apparatus (10) for rotating a tube or rod (12), the
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tube or rod (12) being supported from a mast (14) of
a rig (16) and for insertion into a well (20) or a com-
ponent of the well (20), the apparatus (10) having a
weight and dimensions capable of transportation
down a roadway and within the confines of a road,
the apparatus (10) including a rotation member (21)
for rotating the tube or rod, wherein the rotation mem-
ber (21) is attached to one of the components of the
well (20) at the surface, or mounted on the well or to
the well by a component of the well,

the apparatus further comprising an access plat-
form (24) for providing access to the rotation
member (21),
the rotation member (21) is mountable on the
well (20) or on one of the components of the well
(20) such that in use the rotation member (21)
is supported by the well (20), the tube or rod (12)
is fed in use into the rotation member (21), from
above the rotation member (21), and into the
well (20), and
the tube or rod (12) inserted into the well (20)
being retained within the well (20) by the rotation
member (21) and the apparatus being config-
ured such that the total weight of the apparatus
(10) has a weight force that is greater than an
upward force applied on the tube or rod (12) by
fluid pressure in the well .

2. The apparatus according to claim 1, wherein the ac-
cess platform (24) is attached to a rig (16).

3. The apparatus according to claim 1 or 2, wherein
when in use the access platform (24) is supported
substantially horizontally by a plurality of legs (34).

4. The apparatus according to any one of claims 1 to
4, wherein the rotation member (21) provides a first
feed function and a second feed function for lowering
the tube or rod (12) at a faster and a slower speed
respectively.

5. The apparatus according to claim 4, wherein when
a downward force of the tube or rod (12), as meas-
ured by the apparatus (10) or rig (16), is lower than
a predetermined threshold, the rotation member (21)
rises to at least partially withdraw the tube or rod (12)
from the well (20), and the second feed function is
used to lower the tube or rod (12) at a slower speed.

6. The apparatus according to any one of claims 1 to
5, wherein the rotation member (21) has a stroke
over which, in use, the rotation member (21) advanc-
es downwardly with the tube or rod (12) towards the
well (20) before resetting back to a top of the stroke.

7. The apparatus according to any one of claims 1 to
6, wherein the tube or rod (12) is part of a tube or

rod string, the apparatus (10) further comprising re-
taining means (44) for retaining the tube or rod string
while a further tube or rod (12) is attached thereto.

8. A method for inserting a tube or rod (12) into a well
(20) or a component of the well (20), comprising:

a. positioning a rig (16) in the vicinity of the well
(20);
b. mounting a rotation member (21) on the well
(20) or on one of the components of the well (20)
such that it is supported by the well (20);
c. lowering a tube or rod (12) towards the well
(20) or on one of the components of the well (20)
using the rig (16), and concurrently rotating the
tube or rod using the rotation member (21),
wherein
d. the rotation member (21) in use is supported
by the well (20), the tube or rod (12) being fed
in use into the rotation member (21), from above
the rotation member (21), and into the well (20),
and
e. the tube or rod (12) inserted into the well (20)
being retained within the well (20) by the rotation
member (21) and the apparatus being config-
ured such that the total weight of the apparatus
(10) has a weight force that is greater than an
upward force applied on the tube or rod (12) by
fluid pressure in the well.

9. The method according to claim 8 using a winch of a
rig (16), a tube or rod string lowered into the well (20)
through the rotation member (21), the method com-
prising:

a. lowering the string at a first speed through the
rotation member (21);
b. measuring a ’weight on hook’ of the winch;
c. at least partially retracting the string from the
rotation member (21) when the measured
’weight on hook’ indicates that the tube or rod
string is exerting pressure on the well (20) that
exceeds a predetermined pressure; and
d. lowering the string at a second speed lower
than the first speed through the rotation member
(21),

so as to control lowering of said tube or rod string
into said well (20).

10. The method according to claim 9, wherein the meas-
uring step is performed while at least the first lower-
ing step a. is being performed.

Patentansprüche

1. Vorrichtung (10) zum Drehen eines Rohrs oder einer
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Stange (12), wobei das Rohr oder die Stange (12)
von einem Mast (14) eines Bohrturms (16) getragen
wird und zum Einführen in ein Bohrloch (20) oder
eine Komponente des Bohrlochs (20) dient, wobei
die Vorrichtung (10) ein Gewicht und Abmessungen
aufweist, die einen Transport auf einer Fahrbahn und
innerhalb der Grenzen einer Straße ermöglichen, die
Vorrichtung (10) ein Rotationselement (21) zum Dre-
hen des Rohrs oder der Stange umfasst, wobei das
Rotationselement (21) an einer der Komponenten
des Bohrlochs (20) an der Oberfläche befestigt ist
oder an dem Bohrloch oder an dem Bohrloch durch
eine Komponente des Bohrlochs angebracht ist die
Vorrichtung ferner eine Zugangsplattform (24) um-
fasst, um Zugang zu dem Rotationselement (21) zu
ermöglichen,

das Rotationselement (21) an dem Bohrloch
(20) oder an einer der Komponenten des Bohr-
lochs (20) so angebracht werden kann, dass das
Rotationselement (21) im Gebrauch von dem
Bohrloch (20) getragen wird, das Rohr oder die
Stange (12) im Gebrauch in das Rotationsele-
ment (21) von oberhalb des Rotationselements
(21) und in das Bohrloch (20) eingeführt wird,
und
das Rohr oder die Stange (12), das/die in das
Bohrloch (20) eingeführt wird, durch das Rota-
tionselement (21) im Bohrloch (20) gehalten
wird und die Vorrichtung so konfiguriert ist, dass
das Gesamtgewicht der Vorrichtung (10) eine
Gewichtskraft hat, die größer ist als eine nach
oben gerichtete Kraft, die durch den Fluiddruck
im Bohrloch auf das Rohr oder die Stange (12)
ausgeübt wird.

2. Vorrichtung nach Anspruch 1, wobei die Zugangs-
plattform (24) an einer Bohrinsel (16) befestigt ist.

3. Vorrichtung nach Anspruch 1 oder 2, bei der die Zu-
gangsplattform (24) im Gebrauch im Wesentlichen
horizontal von einer Vielzahl von Beinen (34) getra-
gen wird.

4. Vorrichtung nach einem der Ansprüche 1 bis 4, wo-
bei das Drehelement (21) eine erste Vorschubfunk-
tion und eine zweite Vorschubfunktion zum Absen-
ken des Rohrs oder der Stange (12) mit einer schnel-
leren bzw. einer langsameren Geschwindigkeit be-
reitstellt.

5. Vorrichtung nach Anspruch 4, wobei, wenn eine von
der Vorrichtung (10) oder der Bohranlage (16) ge-
messene Abwärtskraft des Rohrs oder der Stange
(12) niedriger als ein vorbestimmter Schwellenwert
ist, das Rotationselement (21) ansteigt, um das Rohr
oder die Stange (12) zumindest teilweise aus dem
Bohrloch (20) zurückzuziehen, und die zweite Vor-

schubfunktion verwendet wird, um das Rohr oder die
Stange (12) mit einer langsameren Geschwindigkeit
abzusenken.

6. Vorrichtung nach einem der Ansprüche 1 bis 5, wo-
bei das Rotationselement (21) einen Hub aufweist,
über den sich das Rotationselement (21) im Ge-
brauch mit dem Rohr oder der Stange (12) nach un-
ten in Richtung des Bohrlochs (20) bewegt, bevor
es zum oberen Ende des Hubs zurückkehrt.

7. Vorrichtung nach einem der Ansprüche 1 bis 6, wo-
bei das Rohr oder die Stange (12) Teil eines Rohr-
oder Stangenstrangs ist, wobei die Vorrichtung (10)
ferner Haltemittel (44) zum Halten des Rohr- oder
Stangenstrangs umfasst, während ein weiteres Rohr
oder eine weitere Stange (12) daran befestigt wird.

8. Verfahren zum Einführen eines Rohrs oder einer
Stange (12) in ein Bohrloch (20) oder eine Kompo-
nente des Bohrlochs (20), umfassend

a. Positionierung eines Bohrgeräts (16) in der
Nähe des Bohrlochs (20)
b. Anbringen eines Rotationselements (21) an
dem Bohrloch (20) oder an einem der Bestand-
teile des Bohrlochs (20), so dass es von dem
Bohrloch (20) getragen wird
c. Absenken eines Rohrs oder einer Stange (12)
in Richtung des Bohrlochs (20) oder auf eine der
Komponenten des Bohrlochs (20) unter Ver-
wendung der Vorrichtung (16) und gleichzeiti-
ges Drehen des Rohrs oder der Stange unter
Verwendung des Rotationselements (21), wo-
bei
d. das Rotationselement (21) im Gebrauch von
dem Bohrloch (20) getragen wird, wobei das
Rohr oder die Stange (12) im Gebrauch in das
Rotationselement (21) von oberhalb des Rota-
tionselements (21) und in das Bohrloch (20) ein-
geführt wird, und
e. das in das Bohrloch (20) eingeführte Rohr
oder die Stange (12) durch das Rotationsele-
ment (21) im Bohrloch (20) gehalten wird und
die Vorrichtung so konfiguriert ist, dass das Ge-
samtgewicht der Vorrichtung (10) eine Ge-
wichtskraft aufweist, die größer ist als eine nach
oben gerichtete Kraft, die durch den Fluiddruck
im Bohrloch auf das Rohr oder die Stange (12)
ausgeübt wird.

9. Verfahren nach Anspruch 8 unter Verwendung einer
Winde einer Bohranlage (16), eines Rohr- oder Stan-
genstrangs, der durch das Rotationselement (21) in
das Bohrloch (20) abgesenkt wird, wobei das Ver-
fahren Folgendes umfasst

a. Absenken des Strangs mit einer ersten Ge-
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schwindigkeit durch das Rotationselement (21);
b. Messen eines "Gewichts am Haken" der Win-
de;
c. zumindest teilweises Zurückziehen des
Strangs von dem Rotationselement (21), wenn
das gemessene "Gewicht am Haken" anzeigt,
dass der Rohr- oder Stangenstrang einen Druck
auf das Bohrloch (20) ausübt, der einen vorbe-
stimmten Druck übersteigt; und
d. Absenken des Strangs mit einer zweiten Ge-
schwindigkeit, die niedriger ist als die erste Ge-
schwindigkeit, durch das Rotationselement
(21), um das Absenken des Rohr- oder Stan-
genstrangs in das Bohrloch (20) zu steuern.

10. Verfahren nach Anspruch 9, wobei der Messschritt
durchgeführt wird, während zumindest der erste Ab-
senkschritt a. durchgeführt wird.

Revendications

1. Appareil (20) pour faire tourner un tube ou une tige
(12), le tube ou la tige (12) étant supporté par un mât
(14) d’un appareil de forage (16) et destiné à être
inséré dans un puits (20) ou un composant du puits
(20), l’appareil (10) ayant un poids et des dimensions
permettant de le transporter le long d’une route et
dans les limites d’une route, l’appareil (10) compre-
nant un élément de rotation (21) pour faire tourner
le tube ou la tige, dans lequel l’élément de rotation
(21) est fixé à l’un des composants du puits (20) à
la surface, ou monté sur le puits ou sur le puits par
un composant du puits,

l’appareil comprenant en outre une plate-forme
d’accès (24) pour fournir un accès à l’élément
de rotation (21),
l’élément de rotation (21) est montable sur le
puits (20) ou sur l’un des composants du puits
(20) de telle sorte qu’en utilisation, l’élément de
rotation (21) est supporté par le puits (20), le
tube ou la tige (12) est alimenté en utilisation
dans l’élément de rotation (21), depuis le dessus
de l’élément de rotation (21), et dans le puits
(20), et
le tube ou la tige (12) inséré(e) dans le puits (20)
étant retenu(e) à l’intérieur du puits (20) par l’élé-
ment de rotation (21) et l’appareil étant configuré
de sorte que le poids total de l’appareil (10) a
une force de poids qui est supérieure à une force
ascendante appliquée sur le tube ou la tige (12)
par la pression du fluide dans le puits.

2. L’appareil selon la revendication 1, dans lequel la
plateforme d’accès (24) est fixée à un gréement (16).

3. L’appareil selon la revendication 1 ou 2, dans lequel,

en utilisation, la plate-forme d’accès (24) est suppor-
tée sensiblement horizontalement par une pluralité
de pieds (34).

4. L’appareil selon l’une quelconque des revendica-
tions 1 à 4, dans lequel l’élément de rotation (21)
assure une première fonction d’avance et une
deuxième fonction d’avance pour abaisser le tube
ou la tige (12) à une vitesse respectivement plus
rapide et plus lente.

5. L’appareil selon la revendication 4, dans lequel lors-
qu’une force descendante du tube ou de la tige (12),
telle que mesurée par l’appareil (10) ou le dispositif
de forage (16), est inférieure à un seuil prédéterminé,
l’élément de rotation (21) se lève pour retirer au
moins partiellement le tube ou la tige (12) du puits
(20), et la deuxième fonction d’alimentation est uti-
lisée pour abaisser le tube ou la tige (12) à une vi-
tesse plus lente.

6. L’appareil selon l’une quelconque des revendica-
tions 1 à 5, dans lequel l’élément de rotation (21) a
une course sur laquelle, en utilisation, l’élément de
rotation (21) avance vers le bas avec le tube ou la
tige (12) vers le puits (20) avant de revenir à un som-
met de la course.

7. L’appareil selon l’une quelconque des revendica-
tions 1 à 5, dans lequel le tube ou la tige (12) fait
partie d’une chaîne de tubes ou de tiges, l’appareil
(10) comprenant en outre des moyens de retenue
(44) pour retenir la chaîne de tubes ou de tiges pen-
dant qu’un autre tube ou tige (12) y est fixé.

8. Procédé d’insertion d’un tube ou d’une tige (12) dans
un puits (20) ou un composant du puits (20),
comprenant :

a. positionner un gréement (16) à proximité du
puits (20) ;
b. monter un élément de rotation (21) sur le puits
(20) ou sur l’un des composants du puits (20)
de sorte qu’il soit supporté par le puits (20) ;
c. abaisser un tube ou une tige (12) vers le puits
(20) ou sur l’un des composants du puits (20) à
l’aide du gréement (16) et faire simultanément
tourner le tube ou la tige à l’aide de l’élément de
rotation (21), où
d. l’élément de rotation (21) est supporté en ser-
vice par le puits (20), le tube ou la tige (12) étant
introduit en service dans l’élément de rotation
(21), depuis le dessus de l’élément de rotation
(21), et dans le puits (20), et
e. le tube ou la tige (12) inséré dans le puits (20)
étant retenu à l’intérieur du puits (20) par l’élé-
ment de rotation (21) et l’appareil étant configuré
de telle sorte que le poids total de l’appareil (10)
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a une force de poids qui est supérieure à une
force ascendante appliquée sur le tube ou la tige
(12) par la pression du fluide dans le puits.

9. Le procédé selon la revendication 8, utilisant un treuil
d’un gréement (16), un train de tubes ou de tiges
descendu dans le puits (20) à travers l’élément de
rotation (21), le procédé comprenant :

a. descendre la colonne à une première vitesse
à travers l’élément de rotation (21) ;
b. mesurer un "poids au crochet" du treuil ;
c. rétracter au moins partiellement le train de
tiges de l’élément de rotation (21) lorsque le
"poids sur le crochet" mesuré indique que le train
de tiges ou de tubes exerce une pression sur le
puits (20) qui dépasse une pression
prédéterminée ; et
d. abaisser la colonne à une deuxième vitesse
inférieure à la première vitesse par l’intermédiai-
re de l’élément de rotation (21),

de façon à contrôler l’abaissement dudit train de tu-
bes ou de tiges dans ledit puits (20).

10. Le procédé selon la revendication 9, dans lequel
l’étape de mesure est réalisée pendant qu’au moins
la première étape d’abaissement a. est réalisée.
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